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(57) Abstract: Compounds represented by the 
general formula (1), prodrugs thereof or pharma- 
ceutical^ acceptable salts thereof which have an 
effect of inhibiting poly(ADP-ribose)polymerase 
(PARP) and are useful as remedies for diseases 
caused by the accelerated PARP activity such 
as brain ischemic disorders in said formula (1), 
-X'-X 2 - represents C(=0)-N(R 7 )- or -C(R 8 )=N- 
(wherein R 7 represents hydrogen, optionally 
substituted alkyl, etc.; and R 8 represents halogeno, 
etc.); R 1 , R 2 and R 3 independently represent each 
hydrogen, optionally substituted alkyl, etc.; and R 4 
represents optionally substituted alkylene. 
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-«3* ( 1 ) 




-X'-X 2 -!*^: -C (=0) — N (R 7 ) -ttzit-C (R 8 ) =N-T' 
R\ R 2 fc<fctfR 3 li, -en^tiasZl/T. IltKliiWT^ 
jftf*. #>j (ADP-yjtf-*) tf (PARP) G§gtfMB£W1-<Mfc£ 
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m m # 

5 at^i 

*»fflt±*.U (ADP-VaK-^) #^7-^(PARP, S!!£:/KV (AD P 

-u^k-to s/>-b*— tf) ia«rfiuf*#i-*fc£»£Hi-s. parpre^/b* 

10 |$g (0g*t£IttN«&£) ££tf) , JBSW«e£) » 

ffiftffc AJfiLtotaSA &Jffi«& *3BJR&if) , rigjfiifc 

JOU «^W^WSttMffM^^^©^M®^<j:U^b6^^a , ifc 

4£) , #fefl&£tt& I^b07-f-, &J»05frfk fc«*<D#fk AIDS, 

20 at^i, wp».JB**ii©««e, »i 

jral dUM&fr&jk &sfm i&fiduiLmKiKm. swat. « 

25 #U (AD P aKV*7~ ifPl^M^^tS^tlilU-C^ 

h* D^f y *y D y ymmftti .fctf-f V3f y U y VSt$# (0H*#Anti-caiicer 
Drug Design(1991),7,107-117fcgB«) , t'X-^>X7 5 h'3g$tt (0!l;ltfHI9E& 



WO 01/79206 PCT/JPOl/03104 



m (WO) »99/47494^&ffifc|B*) , 4BHtt^fe (0!l*tfSIR&W (WO) W> 
99/11645-^^fg(ClBm) ftif^(ff>n, X, J.Biol. Chem. (1992), 267(3), 1569- 

.5 

Sfi^ ±KO J; -5 twflU* Kftgffl&o P A R P |£S*!l**jltb $ tiT v > 5 a>\ J;»JP 
##P#tibf£, ±BINB«»ftt«^«^tt3B^U^jfiS^ -*« (1) 

15 m -«s ( i ) 




Kfp. -X^X 2 -^ : -C (=0) — N (R 7 ) -£fc&-C (R 8 ) = N-T* 
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£fc«S:-OR 8 \ -NH„ -NHR 8 \ -NR 8a R 8b til< S R 8 a T?iR 
R\ R 2 *J«fctfR 3 & *ti*tt&&LX* 7mm?. WMkb U < f£ftSJU!j®7;i' 

smt L/ < &mMm<D®ffi^Tvmm, mm* u < iiiii©7^m wf>m 

10 (R la fcJ:t/R Ib &, ^ti^tiMUT, *fe»g»tiU<{iflR 

^:-0-, -S (O) — N (R 6a ) -C (=N-OR 6b ) 

-C (=CR 6c R 6d ) £fctt-C (=0) --emZftZmzZ-oT, l&tzit 

15 g& m-£tzizsk%vxm%&*.t>to&z£i)*x-i* s ttzU7^u>m>mo^ 
& o, i*fe»2©sffR%^u R 6a imm^iy<imm.mco7J^jvm, mm 

%m$k<Dt/2 o 7)V*xdL L < li&BifecDS/* n 7;WV7;P* S& 

20 tu<«a^©7u-;i/7;i/^& s&t, u < immmo^mmm, WM&L< 

liiSlOlllDAfDm £&f±S»L<fi&i;M^©7^;VS£*U R 6b & 

TV>Tti:V%^7;WHI«:*1-) 
25 IU 1H, 5H-t'UK [3, 2, 1-i j] >- 1 , 3, 7 (2H, 

6H) -b'JtfX 

9-^^;i/-5, 6-^7x~;i/- iH-t:'DD [3, 2, i - i j ] 3^yy V- 
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i, 3 (2H) -v*y^ &±xf 

9-^b^>-5, 6-^'7x^V- 1 H-£°DP [3, 2, 1 - i j ] *i~)/y V 

-l, 3 (2H) -i/#ym<. 

5 i|L 

( 2 ) r *t>\ mm $> u < imwrn® c2~5 7;^i/>s 

. -CH 2 -Sii^:-0- -S (O) n - % -N (R 6a ) 
-C ( = N-OR 6b ) - % -C (=CR 6c R 6d ) ttzlt-C (=0) 

»§^i:^T^§. n, R 6 \ R 6 \ R 6 \ *5j;t>*R 6d f£ [1] £IUDj§;l!fc£ 

15 

[3] R 4 ** »U<IM©C2~57M^>I (^T^Mfl^ft© 
-CH 2 -S(i^:-C (=N-OR 6b ) -C (=CR 6c R 6d ) - % 

-c (=0) --eststisai^o-c l&tzimm. mstzimz-oTuzmz. 

20 ^U<(i3M|g^^^-r«>Ci:^T^^ (R 6 \ R 6 \ fcitfR^tt [1) £ 

(4) R 4 ^; g^t,U<(iMMm©C2~57;^l/VST'*)6, (1) fBtfctf) 
25 <b^t»U<«©yp K^^^^^^nib^E^iiU-t^^tiS^ 



(5) R 4 ±{:^<ifelo0iiS^U mM®&®'J>%< tt—z>tfft : 
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-R 4a -R 4b -R^-R«t|$nS|i7»i 

fto~^mmm?£fcii.i&: -nr**c (=o) -t,u<& 

5 -C ( = 0) NR 4e -T'gt£*i6S (R 4e (i7j<«il^ «T;^ 

10 R 4c {ig^$^-CV>Tt>J;V^7;V^W>S (^7;V=¥l/>S©-CH 2 -^ 

R 4d ^j<^ii^ 7$;m£tzizmmm?*$m-tz>mm^ : romM 
15 ^$.M%2^(omk7 )v*)vm&Mrr u wv7;wv£**h-;§;*:&#i& 

20 .(6) CU — C53 Ov^1*ti^K«oft'&Wt>U<»i-f0^ r o.K7y^*fe» 

25 rmw. 



[8) (1) ~ (5) ©v^ti^^iamO'fb-a-iJ : fcU<{i^©yDK7^^^/c{i 
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»i m&sm&&, /w>y>a 7^M?-a w?>hi/$mm* 
w>m, *wnh im &w&mw^ & 

5 &j»©gft©?&0#J. 

*tih<Dmmtis'cw®ztiziiL<D, #y (adp- #y*7~ tfawj 

10 

^-^f>V>t 7^M7-i, ^^Vh J$5 

15 sfimm, ram Mfj^f, ^sem^ 



[ID J&*&Mfc-r*A#fc* CD ~ [5) ©v^ft*fclBiMMfr&!&fc U 

20 s % A#cstt«#y (ADP-U/-K-7.) #y*7-tf©ia«2r8s. 

[12) iB^fc&Ufc-rsjSM&ic, CD ~ (5) ©v^-f^HriaiK©^^ u 

JM&k&ft* fttSftft, ^fidLflLUmftM, 2fcfc^ H0jH t ttttHflPJ 
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5 *fMHK:fc^**Boa6%WTttt9i-r*. &fc\ ^£*&^©&iW, &T©Sfc 
7;wv«fcUTfck $J;if£ **-/k 7ne;k 2-7n\£M 

15 ©jR*JSC?R 6 &T©7;i/=¥^;i/»a>W 5> tl*. 

;k ^ D^#->;k ^ D^^M if CD 3 ~ 8 £«t$/* P 7^* ;k*^W*b*l 

20 ;k 3 -->^u^>x— ;k l -f^P^-tr— ;k 2— s/^n^-t— ;k 3--> 
$ u^tt-j\s% }£<D 3 ~ 8 1 o^Tf D7^-M**»ff 

25 ^#KS^UTtt7U-;vs, ^xP7y-;]/a^Wf>ns. 
rv-jvmmfbtiz. 
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5 . fll&fct 2-fy^;K 3-eu^;K 2-^x^;k 3-fx^;K 

3-^^^7Vu;k 2— rs^yyjk. 2-^7!/u;k 3— fv*-7*/y>k 

2-#3f-y-i/y/k 3— rv^^VU;K 2-7>;;K 3-7VM 3-k°py;k 
2-*yy;k 8-#;>j;k 2-^vu-;k 8-:/y^;i/#a>Wf>*i<5. 

10 7 'J -JV7JV*JVmt bX l±, tMfSB7 U «fc o TS&$ft/c7;Wl/3£a*^ 

ma^T-um&t bxiz, mux i - tr^y s>— ;k i - trp y s>— /i^oftarcc 

? 1 ffl «t£ 5 ~ 8 M*g©& 1 - fA7^^;l/fOiigf 2 fflfc^TtS 6-8 

tJVfrvsmtDmmm* i <b*jj: treasury- i <® w-rs 6 ~ 8 asscs 
15 awbns. 

mmm^tsm-tzmm^nmrnt u-m, i - n'^ y i - \du 
y ^-^©gasnc? i m^-r s 5-8 mm(D& i - tr*? 

2 fflfe^-ts 6 ~ 8 ^;k* y j mo^mm? i fflfc JtfiBfcjirf HH*W 

1-6 6 - 8 *3*©3i*WP)tl«. 

/Nny>«^ 7;VP*^;V4^;i/»#a$ »JE?±©M«»fcUT7;Hf>i/3k 
7 y -^7^4rA«, 7;vp *->#;V/K^;i/»^W <bfts. 
7^>;HifcUT(i, 0»j*.fc£7-t?-;k ^P'W^&^o^BjrjHR 
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;k b /M-^r ;K t7h-f if 7 ~ l l © 7 n jvm. MZ. If 2 - 1:' 
5 fDf^M-;H, ^li2-7D-f;k 3-7d-y;k 2--ry-f>>k 3 -f; 

^r;k -nf/^;K -rv-n^yi';v^^©^ji?> sutler mie^M 

;i/S^if^(ft>tis„ 
Tvwvik 7;v4--;i/*, 7;v=3f-;k», ^^ny^H, ^^P7;^;V7 
10 ^#;H6, 7;^y-r^S, *s?u7)Viiyii)V#-)Vmi6&Tf-y?xi7)\''ryJi)V 

15 7;wi/7^y», iiTiKJi/ (7y-;i/7;v^v) 75 ;a #;w^;k«, 

\m.7 )v*)vt.)V7 j ~)vm. ii?^^^^^-;!/^ \m.7)Vii 
20 mm^mm7^)vmx'mm^ntz7^jm. ®M7^^^>7^k^ 7 

7 y -;i/gp#©g$*£ urn -«*:&iD-t> u < izm%?rm%tm&irt£ 
25 ^vyt/^^m, \m.7)^)m, «7;i/3=¥^a, ^>^»ti-^^ «7 
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10 

-iW/f-M s ec-yf;K tert -^^©*jf5jg : P»4ffl|»T®aS 

15 -)V7fr*jvm*m-£Mm&^Twmb'c^'c&M , fcit^§jG£»&^ 

5$: -R 4a -R 4b -R 4c -R 4d -e^$tl-5g^7;W^a^^LV^ (R*\ R*«\ 
R 4 \ fcit) f R 4d {iltfiB^llIbS*%m-r) . #CR 4a T^tlSg^$tlTVNT 
t &^7JV*Uym(D-CH 2 -mK MmmTSfelZlR : -NR 4 °C (=0) -fe 
20 U<f*-C (=0) NR 4e -T^^t^6*HJ:oT^!>^<^t;-oS^A^nTV^ 

^Dy>n^mg^7^n^>>«^(f<bn6. 

25 HRS ( 1 ) T*«$n€>^^(i^Mb^^^^©^^}*§:m^t)-ttS CI 
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(A) 
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5 (i) ^j^ymmw^m^mi^±^K<Dmm^m^x^^j-)W^(D^m^. 

y d il **T*£ S (0!l;Lfc£Synth. Commun. (1990), 20(22), 3553-3562 £ IB 

(i i) #t*7S m##:^JAf*!K^b';5 L '^A7;V5-^A, 7K^>&if©3t7n 

Chem.Pharm.Bull. (1996), 44(1), 103-114, J.Org.Chem. (1950), 15,517£!BB©;frife& 
if). 

( i i i ) *©55t3%i-Ba35Wr» 




D**, R ! > R 2 fc<kt>*R 3 li±E (l) kRll53S*%*1-. • R 48 &S&fc U < fiftj 
mm<DTJV*U>& m7JV*Uy&<D-CH 2 -mtl&: -Os -S (O) 
— N (R 6a ) -C (=N-OR 6b ) -C (=CR 6c R 6d ) £tzl& 
-C ( = 0) -vm%tli>mz£vX s B-ifcttSfcoTlSiM. 

^*L<l±3W||^*^jat*C:i:^-e*«. n> R 6 \ R 6 \ R 6< \ fcct^R 6 " 1 
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S(31) X*mftZ>*)VX*Z/)V7)V*)V7-V MZ-l£tfV V >M 

cf, «H*tfl 0 0°C*^2 0 0°C(C-COT1--5^ (« tetrahedron 
Asymmetry (1998), 9(7), 1 137-1 142Cjat&©;£?£&£) £;Ui::*Uc*rf 00*. 
5 fc&tf'J U>»^7 L /P*^TPB*Rj6*ff^36r*fcJ:y, 5$ (3 0) 



IDS (z) ^ (3) ©^tl©75y*^R 10 CJ;U«LT^i (4) 

15 #KC:oi>-CJ±, Protective Groups in Organic Synthesis, JOHN WILLEY 

& SONS, 1991^H|Bi4$tl/T^.5t>CD*^T'§6 e 

11(a) (i^Jg^©^-;Pb^^^;|/?}<>^^#ALT^ (5) Tf*g|l6^ 

Heterocycles (1992), 34(5), 1031-1038CIHS$^TV^S^f?Si:TO) . 
IS (b) ttsS (5) > -e«n**^>»*75 KflsUTaS (6) T**$tlSft 

25 (5) T-*$ns*;V/-H>ili:^: H 2 NR'fi 
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CC), *M V ?U VJMJVtfif'f 5 K (DI PC) , 1 3 - ( 3 -*J* 

W^yDkf;v) -ivVOr^M^Y (WSC) . *vy> V 1 — OV 

-hV* (s^^K^y) *^j^-t>A •A^7;WD'jwbil (bop), 

S/7xz;V*7*-Jl/7^H (DP PA) % N, N-*;l/#=;l/^-f ^ 
5 (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962) & Jf©H^W©#ftT» 

ctoTfi, fctAli N-tFD^>^i/wn' (HONSu) , 1-tKnap 
^^/bU7!/-;l/(H0Bt) , 3-tb'P3r>-4-#3fV-3, 

D-i, 2, 3-*vy>U7$» (Hoobt) JSc^©»iiBW%inAT, 

10 1, 4-$>#^V&£©x-5^#^ ^DD^^rx ^DDt^ 1, 2 

U k & if ©7;i/^;i/^-^^^;v^-;i/^ d d b\ fc «fc tWfi-fb 2 - x^;v- n - 7? v 
20 ;k tfMb h !M ^;i/7ir 2f© a y 7;v= 3 r;i/^^;v?i<>^«^b^-ti 

P3r>;*^»-f3 Kx^f;K ^y#7^;*P7x-;i/x*7^&£©fcftx;*x 
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m&£bxi*jm4ki-yvv&. xmfttiWA, *»thV!>A, 

7 5 b\ ^;i/7-tr h 7 3 H & if ©7 5 tf V $> Vfc if ©J&Sffi?£ 

& *fcte*ft&©S£»»*^tffc*b6. 

10 D7 7X 1, ^*i^&if©x-f^V«^ »Sxf 

if ©x;wv^J^ j^Ktfe te^ti h <om^m^"e. #© 

x^f>0i^i:it fcfc*fc£ p«^y-;k x#y-;k -f y:7°n/V-;V&if© 

15 dfc**#*u\ ^K±oTl±£f»W*8L i 3 OTC^fjfitcTlHfifMin^i-sci: 

X@ (c) fi, #SSR I0 ^^*LT^; (7) -e& £ ft * b-a-ifel i: 1" 3 

tfbtlZ. -£©ffk a*©73>©^g©Rfc*fcOV>T{;k flJAJi, Protective 
Groups in Organic Synthesis, JOHN WILLEY 6 SONS, IWWiZtiSMZtVZ^&life 

±IH (b) ©Xg^VNT^^TKvU^SJSffi^^^SJitSIR, tffc, 
25 ^^DyWb^*MjtTS|^<r^tt©y^Dy>Yb*^^^S' : f^{^l;T < £ Z ttf 

6. 
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xm (d) (7) ©ft^mtBBSia&ciu* (2 i) ■e*3tt*<b£toi: 
b «j *7.y>& ^©i*igfc jBv>T»s&&&©^irR t» u < »*©8S3iB*ai8i©c: 

KD77X 1, 4-^#^f>&£©X-fVW&fcjfc ^DD^3?X ^DPxfc 

;wa, l, 2-^DDx^>^tr©/Nnywb*'fbic**»», ^f/v^A7 
io ^^^©s^^-e^^ci^W^uv^. 

R 1 °^7;i/U =¥^>7j;l//i<-;Va^ £*©*§£% 131(e) ©EB3RE(SC«ty5S (2 
15 ©^JfeS-fb***^ fh7tKU77X 1, 4-^;fr#^V&Wx~r;l/ 

fcbxfi, o°c^t>^©^tt?©M^(f<b^„ 




(24) 

D**, R\ R\ R 3 fcJ:t>*R 7 (i±iH (1] fcBfcfctfcfe**. R 47 (iS^U< 

5 -S (O) -N (R 6a ) -C (=N-OR 6b ) 

-C (=CR 6c R 6d ) - % (=0) -T^tiSSfwioT. l£fct± 

r 6 \ r 6 \ r 6 \ &&zfR«H£±m en tmummzm-r) zm-r. ] 

10 

X3i (f) (i ^(22) t?*$n**^v»ftBB3»UT* (23) -ems ft 

£THS*Rj&*fr5 dfc**T?£* £«MbU >fc U 2. 5 : 1 

T'/B^T, 1 4 OTCKiP^"t*^TS* s Chem. Heterocycl. Compd. (1997), 33(1), 
15 96-98K|a«£*lTfcO, Ztolzm-?2>T&-eftz>Z.£tfX'%Z>) . 
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%mtLT& (22) ■ T-*jns*Mvi«iftif 

IS (g) S (2 3) T'^^n-S-fb^^jSTcLT^ (24) vmiStlZlb 
15 fcfcafc©#«£#oTl?5 3. 



K4> % R 1 , R 2 > R 3 , R 4 *JJ:t>*R 8 (i±iB (1) i:RIU3ft*4*-t. ] 
20 Xfl (h) It, S (2 5) "WSftSfb^fo (IWB* (2 1) "T**;Sft«flj£to© 



(C) 



(25) 
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mt v > *-e« u xmz* mis®) * 7 -7 & ta*n £ -tt/c ^ # j -^m^ 

(Tetrahedron Letters (1994), 35(3), 397-400). R 8 ^:-OR 8a , -NH 2% -N 
HR 8a , -NR 8a R 8b £U<&-SR 8a T*fi£;ft€>S0«1^ -^C^bT^ji 

m&<DmA#&Xf&£imW;(Dl3m^?XftoZ£tfT*%?> m*.& Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991#£|B«0;6rj£) . 

7 5 y *©#|g»£ UTfcfctert- ^^^r^^^-^S* 

;i/^D^^^©^©^ST, ^7j<xb7t KD77X i&fbp^l/X ^dd*;v 
;K ^hxxf*, $75 Kfc*r*W5>ft<5. -©«ka«:«KiSO»*(4, tert 
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± b U ? £<DTM V t*Iit§ d K J; »Jfift>n, ^7 5 b* ©*§£&, 



a (i) T*st£n£^W£, ^w^jaiftf^fe^-rst*©*,^*^ 

15 

20 0>jAii75>'as**-t'5'fk^»t?*ti^ ^©7^y^*7;^y'-r^T'a^^ti 

7M^-iJU7^ ySfc^fc-fb^fa 7^n^S/^^7K-;WSlc«t USMfe$n7^ 

fa *fet±kb*D^;V75Vt«cofcft^*3W|fcH , ?>ns. *fc«*»*?Kil»%* 
■f *©*ga6*s|jgg7S/;n6K: «k 0 fllSI$ tit 7^>n & 

25 o7Ub£fa y >$x*x;wfc&ofc'fb£fa sfci^S'n^p^v* 

o^b^^Wktis. ctib©yo K7^^b^v^»©7;v^;i/^fcLT 
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->p< b 3r>#;k**-;k x b b =^;>7;i//}<-;k 2 - * b b ^S/^k-tf 

S (l) T^ti€><b^=fcU<(i j e©ynb'7y^ «KiJ6bT«2:UT 

t (Di& ; * # >*;k* ym. * >ir vx;k* >n % p - b JVx y ;*jk-fc yf/u t K o 
3rS"*>-tr*>;*Jkifc>^ S^t b'n^-s/^>if>7>;i/^>^^^©x;v^>^fc© 

15 

fci: b 'J # U ?Ai&& ¥<D7 JV* V&MM. ; iJJV^A^ 

yA&&}£<DTMV±m&mm. ; 7V^-^A& ; b yxf;P7 5>a Vf US^V 

20 a (l) X*misftZik&M&b<lZ?(D7u}!7y?£tz&?ftb(DmMt 
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5 1 B$>^U0.1~2000mg^tU<(il~200mg^ 10*^^0 (08*.«2~4|g) 



5, KD- 1 H-fcfPP [3, 2, 1- i j] *+)/V y~ 1, 3 (2H) 

15 

( 1 ) 7 — r > H y va/Watf*'* 5 K 

1- ( t e r t -7 h ^stlM-JV) - 7 — f V K U V^VdOlfc 3 . 6 7 g 
(13. 9 5 U ^JW) , ^ D P 3 0 m L ck ?JV7frJV&7 5 H 
^ftKSfifltfFF* ^k^^U;V5. 5mL (6 3. OS'J'E/W *5ftmfrVX 
20 MTU »TF^ 6 0°C{r#^Ut:6 0 o CT'2B#W^L^ o EUtim&®t:ffl£mm 
ft, h;lo:>jf$l 0 OmLSrin^T^tjtcStBEjftKrL^. »fh7th'D77> 
8 OmLfcin*., £0g£toC*?WI#T» 2 9%7>^-77j<5 5mL%jj0t iP 

25 #P>tlfca5l£'fe^';*y;i/*7A^DVh^7-f- (S i 0 2 , 

5 K2. 0 2 g (JR*9 0%) fcftfc. 
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1 HNMR (DMSO-d 6 ) 5 ; 7.62(br, 1H), 7.36(d, 1H, J=8.1Hz), 7.08(d, 
1H, J=7.0Hz), 7.00(br, 1H), 6.61(s, 1H), 6. 46-6. 41 (m, 1H), 3.52(t, 2H, J=8.5 
Hz), 2.90(t, 2H, J=8.5 Hz). 
(2) 5, 6-^tiHD-lH-h'PD [3, 2, l-ij]^VU>-l, 3 

5 (2H) 

7— r>KU V;fr/MMfiM K6 2. 6mg (0. 3 8 6?'J^;V) , N, N-# 
;l/^<-;^>V5^/-;V3 0 0. lmg (1. 8 55^;!/) fcitffh^H KD7 

£5%«IbK£;fry A#iS#&0>o< UiH^T^Dn^VA^TJUldlUfc. til 

18 U 5, lH-tfnn [3, 2, 1- i j]>±VU>- 1, 3 

( 2 H) - i/*y 5 0 . 8 m.g (JR* 7 0 %) 
M£ : 3 1 4-3 1 5°C 

15 

HSfE$|2 

6, 7-^Kn-lH, 5H-bfUKC3, 2, 1- i j] **»/y>- 1, 3 
(2H) 

20 HbiK : 2 8 2- 2 8 4°C 

5- (kKDWf;k) -6, 7-^tKD-lH, 5H-tTUK [3, 2, 1 - 
i j ] >- 1 , 3 (2 H) -VHrytoWk 

25 (1) 2- ( {[tert-^Jl/ (^tS>V) ^U;V]^^>} -1,2, 
3, 4-f^7HKn^'J> 

i, 2, 3, 4-fb7tFn-2-^ij-;M^;-;H8. 60g (o. l 
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1 4t;l/) , -r^^V-;V8. 54 g (6. 12 5^1/) fcit^^V/t^AT^ 
K 1 0 m L ©m^tKCTK^f^T, t e r t - ZT?-)WJ* U ^ D U K 1 8 . 

03 g (o. i2o^v) -km^ mxtzm, ^^^utsit'-^i/fc. s 

aib/c fi£/&«U-£2- ( {[tert-yf;V */y>Wdr>} 

-1, 2, 3, 4— rh^tb'Ddfy U >3 2. 3 6 gW:, 
'HNMR (CDC 1 3 ) 5 ; 6.99-6. 94 (m, 2H), 6.62-6.58(m, 1H), 6.51(d, 1H, 
J=7.9Hz), 4.27(brs, 1H), 3.69(dd, 1H, J=4.0, 9.4Hz), 3.51-3.35(m, 2H), 2.9- 
10 2.7(111, 2H), 1.9-1.8(m, 1H), 1.64-1. 51 (m, 1H), 0.93(s, 9H), 0.09(s, 3H), 
0.08(s, 3H). 

(2) t e r t-^)V 2- ( {[ t e r t-^Jl W**)V) t^VAlX* 
*/} -3, (2H) -*J y yji)Vi£*V7-Y 

ffl2- ( {[tert-W {*J*i-)V) isVWX*->} 2, 3, 

15 4-fh7tKD^y'J>3 2. 3 5g, ^>'-t e r t-^>'M/ft-h2 8. 
8mL (0, 12 5^1/) SWr h ^ t K D77 > 8 0 mL©^r«3I«#U 
/c, ag;«#§fi& 8 Bf t e r t - Y 5 . 0 m L ( 0 . 

0 2 2^1/) fciiitJU Hi:2 5WSPL/c ( £«^rt!£«tU ftbti 

t^n^s/v^^fjv^yA^u^h^yy^- (sio 2> s\*y-> •. mm^jv= 

20 3 0:1 CDft % 20:1) frTfjtMU ^-tert - Zf^-)W^Mi— h t^ti 
ffit e r t 2- ( {[ter t -Zf^A/ (^>7f;V) ^> 'J ^M^} 

;V) -3, 4-^HFn-l (2H) -^7 y >77;WKdr^7-b 4 5. 4 3g£ 

1 HNMR (CD C 1 3 ) 5 ; 7.47(d, 1H, J=7.9Hz), 7. 15-6. 96 (m, 3H), 4.53- 
25 4.44(m, 1H), 3.65(dd, 1H, J=5.1, 9.8Hz), 3.50(dd, 1H, J=7. 1, 9.8Hz), 2.65- 

2.60(m, 2H), 2. 25-2. 14 (m, 1H), 1.84-1. 72 (m, 1H), 1.51(s, 9H), 0.81(s, 9H), - 
O.OKs, 3H), -0.03(s, 3H). 
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( 3 ) 1 - ( t e r t -7\>**/ii)V#=.)V) - 2 - ( {[tert & 
*=f-)V) W)V]***/) **)V) -1, 2, 3, 4-fh7tKn-8-^ , J> 

fit e r t 2- ( {[t e r t-^JV <3?**fr) i/VJl/ltti/} * 

5 -3, (2H) U >#;l//K3r$/^-h 4 2. 7 8 g, 

rb7^^xfl/>>>7ry2 1. 4mL (0. 1 4 2 fei^x^x- 
x;V4 0 0mL©^tl(r-7 8°C^#Ts sec-^^U (0. 9 6^E;V/L 
S^D^If V/n-^+J-^M) 134mL (0. 12 9^) ^4 0»(j 
T«TU -7 81CCT3fefc:lllMIHI#Ufc. -7 8°C»T\ 1*7^7^**81 

io 50 g&nq*., midtu K5-f7-r^-r-feh>»%^u i»nw*»x*a*i? 

Tfrt^-y-y&MXTffiffik. Htt&iB&Ufc. mi&tLTl- ( tert- 
15 ^h^^77^-;l/) 2- ( {[t e rt-W (^^;V) S/'JA']*^} 

-1, 2, 3, 4-rb7bFP-8-^yj 2 6 . 7 9g»„ 

WtS&KliU IH^gl#%ff5Cl2:^J:U^2ffii:L"Cl- ( tert- 

7h*f*>M-jv) -2- ( {[t e r t-y^;i/ (^V^;v) ^y;i/]pt^» ^ 

?)V) -1, 2, 3, 4-fh7HHO-8-^y'J 3 . 0 0 g fefcfc 

20 (^ttl, 2, 3, 4— rb^t: KO-2-^y U^;M^y-;V^P>JR^6 
6%) . 

1 HNMR (DMSO-d 6 ) § ; 12.49(br s, 1H), 7.56(d, 1H, J=7.7Hz), 
7.30(dd, 1H, J=1.4, 7.4Hz), 7.12-7.07(m, 1H), 4.4-4.25(m, 1H), 3.85(dd, 1H, 
J=3.6, 9.4Hz), 3. 28-3. 22 (m, 1H), 2. 64-2. 59 (m, 1H), 2. 4-2. 25 (m, 2H), 1.43- 
25 1.29(10, 10H), 0.75(s, 9H), -0.02(s, 3H), -0.06(s, 3H). 

(4) tert-^JV 8- (75 JllM-)V) -2- ( {[tert-^fjV 
i/VJVltti/) **)V) -3, 4-^KD-l (2H) -^U> 
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1 - ( t e r t --7h*->*M-)l) - 2- ( {[tert (^f 

)V) i/VM***/} *i-)V) -l, 2, 3, 4-7 L h^t:KP-8-^y';>^;i/ 

*'>112. 63g (30. O^J^V) , WSCMi8. 61g (44. 9 5 V 

5 ^e;i/) , l -k Kn^>ybij7V-;i/6. 07g (44. 9 5y^;v) „ mh 

7 3. 25g (60. 8 5 V ^A) &£} % >V *frMA7 5 K 8 0 m L <D 

M-£tJKgM#T, m V tT;Wxf=-;|/7 5 V 2 1 . OmL (0. 121 *JV) 

7A^OYb^77^- (S i 0 2 , ^\=Hr> : ^X^;V=3 : lOf, 1:1) 
izxmmb, tert 8 - (75 7 - 2 - ( {[ t e r t - 

Z??)\s (*J**)V) S/'J;V]^» *=f-)V) -3, 4-^th'D-l (2H) 

y y >#;M<3r>7- M o. 2 6 g or* 8 1 %) 

15 1 HNMR (DMSO-d 8 ) 5 ; 7.45(br, 1H), 7.41(dd, 1H, J=1.7, 7.7Hz), 

7.23-7.20(m, 2H), 7.12-7.07(m, 1H), 4.43(m, 1H), 3.85-3. 78(m, 1H), 3.51(dd, 
1H, J=4.5, 10.9Hz), 2.64-2.57(m, 1H), 2.4 -2. 19 (m, 2H), 1.45-1.4(m, 1H), 
1.40(s, SH), 0.67(s, 9H), 0.02(s, 3H), -0.08(s, 3H). 
(5) 5- ( {[tert-^;|/ *?JP) -6, 7- 

20 S/'th'O-lH, 5H-k°Dh*[3, 2, 1 - i j ] ^i~VV >- 1 , 3 (2H)- 

tert 8 - (75 J % M-)l>) - 2- ( {[tert 

-3, 4-^kh'D-i (2H) y 
^>7-h5. 0 4g (12. 0 5 'J ^e;V) £Dfh7tKn77V3 OmLjgiC^ 
25 jMBTF, 6 0 %#Jfrfb:J- h y ^ A 1 . 20g (30. 0 5 <J fcjjp*., JnAfc 
& 5 0t5£#H&UT 5 0°CT' 1 0««#b/c o &J«£«f§ffiifrfb7> ; e-<7 
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(Si0 2 , ^>:»»x^=l : 1) (ITlWBU 5- ( {[t ert-7 

$/y;i/]*^f^} **-;vo -6, i-v\l kp- i h, 5H-eu 

K [3, 2, 1- i j] 3 (2H) -^>3. 8 2 g (J»9 

5 2%) ftfffc. 

'HNMR (DMSO-d 6 ) 5 ;11.54(s, 1H), 7.80(d, 1H, J=7.0Hz), 7.50(d, 
. 1H, J=7.3Hz), 7.16-7.li(m, 1H), 4. 66-4. 61 (m, 1H), 3.72(d, 2H, J=5.9Hz), 
3.08-2.96(m, 1H), 2. 85-2. 77 (m, 1H), 2.30-2.23(m, 1H), 1.90-1. 78 (m, 1H), 
0.72(s, 9H), -0.02(s, 3H), -0. 12(s, 3H). 
10 (6) 5- (HKD^^) -6, 7-^tKD-lH, 5H-b°UK [3, 2, 
1-i j] *i-)/V>-l, 3 (2H) -t?*y 

5- ( {[tert-/f;V (i/*?JV) * U ;l/]#4f **f-)Vl -6, 1 
D-1H, 5H-eUK[3, 2, 1-i j] WJ>-1, 3 (2H) 

3. 6 5g do. 5^';^;^), fb7^7v ; e- , )A7My K (i^e;v/ 

15 L f b7tK077>!§i) 11. 6mL (11. 6 5 V JktPy- Y 5 b* n 
75>20mL ft Sit 4 U ft. SJfcg^to ft 5 %ffilteK£ # V 9 

^i")A«Lfcf, m Jllib/c. #e>*lfcfi£jfi«3. 2 0gCD5*>3. 
1 8gftfcU, »»x^;k A^v^Jn^tim B#ft»RU&. 
20 ©@#ft^^y-;i/fc7j<©m^ti*-c«u, B#fc»9iU-cfcKTiJfe*U 5- 

(fc HP*** *■/!/) -6, 7-^tKD-lH, 5H-eUH[3, 2, 1-i 

j ] >- i , 3 ( 2 h) i . 9 i g ft#/c 0 s ft in*. 

15- (th*n^f;l/) -6, 7-ytb'D-lH, 5H-e'JK [3, 2, 1 
-i j] 3^/yV-l, 3 (2H) -S>*>0. 2 0gft#fe (^ttH$8 
25 7 %) . 

: 2 0 5-2 0 7°C 
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mnm 3 izm i^xmsm 4 

5- (fc Kndf^^V) -5, 6-^tKD-lH-tfDO [3, 2, 1-ij] 

^rf-y u y- 1 , 3 ( 2 H) 

5 te:2 3 8-240'C 

H5S$I 3 »bT^«!J 5 £aWb#|&&f&fc. 

6- (kKDW^) -6, 7-^tKD-lH, 5H-tfUK [3, 2, 1 - 
10 i j ] *i-i/y y-l, 3 (2 H) 

• 2 5 2 - 2 5 4°C 

15 7- (bKO^fSo^A-) -6, 7-^tKD-lH, 5H-b°UK[3, 2, 1- 
i j] *^-yy>-l, 3 (2H) -z?*y 
®t/£: 2 2 6'C 

20 5- (yn^e>^;v) -6, 7-^kd-ih, 5H-t°UK [3, 2, 1-i 

j ] #*yy >- 1 , 3 ( 2 h) -^>©S3t 

5- (kKD#W^) -6, 7-^kKO-lH, 5H-tf'JK [3, 2, 1 
-i j] *^Vy>-l, 3 (2H) 8 3. 4mg (0. 7 9 0 5 l^E 

, HlMbjK*3 4 0. 7m g (1. 0 3 ? y^V) ^tfTir h-M);V6mL© 
25 a^WH^^WW^T, h U 7i-;|//t^7^>2 6 9. Omg ( 1 . 0 3 5 U^l/) 
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1H, 5H-t°UK[3, 2, 1-i j] 3^/yV-l, 3 (2H) -^>17 

6, KD- 1 H, 5H-t?l> K [3, 2, 1 - i j ] >- 1 , 3 

( 2 H) - 3 3 . 2 m g (-£*>-t!:T JRSft 9 1 %) . 

5 1 HNMR (DMSO-d 6 ) 5 ; 11.63(s, 1H), 7.83(d, 1H, J=7.9Hz), 7.55(d, 
1H, J=7.7Hz), 7.20-7.15(m, 1H), 4. 81 (a, 1H), 3.60-3.53(m, 2H), 3. 03-2. 78 (m, 
2H), 2.46 -2.40 (m, 1H), 1. 94-1. 81 (m, 1H). 

10 ^098 

5- (^P^E^^W -5, 6-^tKD-lH-tfDD [3, 2, 1 - i j ] 

yyv-i, 3 (2H) 

'HNMR (DMSO-d 6 ) 8 ; 11.32(s, 1H), 7.60(d, 1H, J=8.1Hz), 7.56(d, 
1H, J=7.3Hz), 7.17-7.12(m, 1H), 5.07-5.00(m, 1H), 4.24-4.19(m, 1H), 3.95- 
15 3.90(m, 1H), 3. 63-3. 54(m, 1H), 3. 19-3. 12 (m, 1H). 

H»J9 

6- (^D€^f-;V) -6, 7-^tHD-lH, 5H-tfUK [3, 2, 1-i 
20 j ] 4r^/y >- 1 , 3 ( 2 H) 

Sb£: 2 6 7-2 7 0°C MM) 

H»J 1 0 

25 7- (^Dt^^V) -6, 7-^kKn-lH, 5H-eUK [3, 2, 1-i 
j ] ^/'J >- 1 , 3 ( 2 H) 
Hj«: 2 2 5°C (4Mf) 
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$mm 1 1 

5- [ {V**W7$J) **)V\ -6, 7-^kHD-lH, 5H-bTU K [3, 
2 , 1 - i j ] *±)/V y-l, 3 (2 H) —&*><Dm& 

5 5- (fU^^^JV) -6, 7-^KD-lH, 5H-VfUK[3, 2, 1-i 
j] WJV- 1, 3 (2H) -^V16 4. 4mg (0. 5 5 75 1;^), 
^;V7 ^ V (40 %7j<^) 1 mLM^V f/WtM7 5K2mL CDfi-^fe 

gmx—mmmstz. kmc 5 ? A#^*in*T*Dn2M,ACTffl 
10 wbtitzmtzmmfwh^yj-' (sio 2> ^dd*m^^;-/v: h 

|JX^;V75>=4 0 : 2 : 1) fc"Cifl|$4U 5- [ * - 

6, 7-^tKD-lH, 5H-eyHC3, 2, 1 - i j ] >- 1 , 3 

(2H) -^>3 1. 8mg 0R*S2 2%) fcfcfc. 

1 HNMR (DMSO-d 6 ) 8 ; 11.48(s, 1H), 7.81(d, 1H, J=6.8Hz), 7.53(d, 
15 1H, J=7.3Hz), 7. 18-7. 13(m, 1H), 4.78(m, 1H), 2. 98-2. 74 (m, 2H), 2.42-2. 14 (m, 
3H), 2.19(s, 6H), 1.78-1.66(m, 1H). 
imi&<Dm& : 2 9 5- 2 9 7°C (#J§?) 

mnm 1 1 ttmsm 1 2 K&t4t&m*&tz. 
20 1 2 

6- [ (S^^TS^) -6, 7-^kKD-lH, 5H-tfUK [3, 
2 , 1 - i j ] ^V'U >- 1 , 3 ( 2 H) 

1 HNMR (DMSO-d 6 ) 8 ; 11.48(s, 1H), 7.79(d, 1H, J=7.9Hz), 7.51(d, 
1H, J=7.2Hz), 7. 16-7. 11 (m, 1H), 4. 29-4. 25(m, 1H), 3.32-3.24(m, 3H), 2.96- 
25 2.91(m, 1H), 2.61-2.52(m, 1H), 2.21(m, 1H), 2. 16(s, 6H). 
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mm 1 3 

5- [ Wtf-JVT^J) *<f-)V\ -5, 6 —V\L Kp — 1 H — tfon [3, 2, 1 

-i j] *i-vvy-i, 3 (2H) -vary 

'HNMR (DMSO-d 6 ) 5 ; 11. 19(s, 1H), 7.59-7.53(m, 2H), 7. 16-7. 11 (m, 
5 1H), 4.77-4.69(m, 1H), 3.47-3.38(m, 1H), 3. 31-3. 24 (m, 1H), 2. 78-2. 73 (m, 1H), 
2. 5-2. 43 (m, 1H), 2. 18(s, 6H). 

mmmom^ 3 0 o°c&± 

mmm 1 1 tzmtrmm 1 4 \zm~rft&mzmz. 
10 mm 1 4 

7- [ (->V^V75y) -6, 5H-VfUH [3, 

2, l-ij]^/'J>-l, 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7.84-7.81(m, 1H), 7. 61-7. 58 (m, 
1H), 7.18-7.13(m, 1H), 4.17-4.09(m, 1H), 3. 60-3. 51 (m, 1H), 3. 12-3. 04 (m, 1H), 
15 2.5-2.43(m, 1H), 2.27-2.2(m, 1H), 2.20(s, 6H), 2. 13-2. 04(m, 1H), 1.90-1.79(m, 
1H). 

JtKftflDlkjA: 3 0 0°CM± 

7-^^l/>-6, 7-^kKn-lH, 5H-b°UH[3, 2, 1 - i j ] 3f^V* 
20 3 (2H) 

0U£ : 2 4 2-2 4 5°C 

mmmi ic*pdthwji st^t-^^^/-. 

g»J 1 5 

25 6 - (l-tTDy^-;M^;l/) -6, 7-^KD-lH, 5H-t?V K [3, 2, 
1 - i j ] *^/'J >- 1 , 3 (2 H) 
im&<DM& : 3 0 0°CM± 
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mm 1 6 

1, 3, 6, 7-fb7tKD-lH, 5H-f'JK [3, 2, 
l - i j ] >- 5 -a/WW-ri: K©»3t 

5 5- (kHDWf;V) -6, 7-^kb'D-lH, 5H-VfUK[3, 2, 1 

- i j ] ^i/U >- 1 , 3 ( 2 H) 234. 2mg (1. OU'J ^V) , 
hl)x^;V7^>l. OmL (7. 1 7 ^ y =EJ]/) j&XW* 5M/7JM>3r> Y 2 . 0 

m l <nu%® fc&sasfrr. h^«m t: y $»08# 805. 0 m g (5. 0 6 5 y 

ofc. 1, 3-$>#*y-2, 3, 6, 7-fh7tKO-lH, 5H-tfUK[3, 

2 , 1 - i j ] ^-T-V 'J >- 5 -fc/l/AH'xfc K 4 9 . 4 m g (JRSfE 2 1 %) fcfcfc. 
J HNMR (DMSO-d 6 ) 5 ; 11.69(s, 1H), 9.59(s, 1H), 7.85(d, 1H, 

15 J=7.7Hz), 7.50(d, 1H, J=7.3Hz), 7. 20-7. 15 (m, 1H), 5. 25-5. 21(m, 1H), 2.90- 
2.84(m, 1H), 2.62-2.45(m, 2H), 2. 06-1. 96 (m, 1H). 

$mm 1 7 

6- (T^y^^V) -6, 7-^KD-lH, 5H-H°yK [3, 2, 1-i 
20 j ] ^yy >- 1 , 3 ( 2 H) %EMfi<D$!l& 

(1) 6- (TVY**)V) -6, 7-^kKD-lH, 5H-£y h* [3, 2, 1 

- i j ] *7^/y >- 1 , 3 ( 2 H) -^tfV 

6- (^P^fJV) -6, 7-^tb'D- 1H, 5H-Vfy H [3, 2, 1-i 
j] ^/y-V-l, 3 (2H) -^>3 0 2. 2mg (1. 0 , 7 

25 Stfti-bV £A6 0 0. 3mg (9. 2 3 5 y^;V) W^^V^VAJ^ K 3m 

&»U H#*?frzfa?ifcofc. 6- (T^K^^W -6, 5 
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H-fcf'JK [3, 2, 1- i j] 1, 3 (2H) -^>2 3 7. 4m 

g mm 9 0%) 

1 HNMR (DMSO-d 6 ) 5 ; 11.51(s, 1H), 7.80(d, 1H, J=7.5Hz), 7.53(d, 
1H, J=6.8Hz), 7.18-7.13(m, 1H), 4.23-4. 18(m, 1H), 3.56-3.40(m, 3H), 3.02- 
5 2.95(m, 1H), 2. 73-2. 64 (m, 1H), 2.24(m, 1H). 

(2) 6- {T%J**)V) -6, 7-^bKD-lH, 5H-lfUH [3, 2, 1 

- i j ] *i-i/v y-i, 3 ( 2 h) -y*y mmm 

6- (TWtf-fr) -6, 7-^kb'D-lH, 5H-t?>j K [3, 2, 1-i 
j] >- 1, 3 (2H) 0 0. 4mg (0. 7 7 93 V^E/IO , 

10 5 t h9HKD79>4mL3fctf*l. 5mL©»£ttfcS«iI#T, hU7x=M 
7.7-YV2 14. 8mg (0. 8 195>J^) Jj[|*.fc|fc, 6 0°CT* 1 Rf |^ 

^JSftU 40^inm«L/^ o M)7x-M^7-f>4 6. 6 m g (0. 174 

fcm£&i&£Mm&£M&x?A'*to*TjML,tz. im*mzffiEmt®b, 6- 

15 (T^y^^V) -6, 7-^tKD-lH, 5H-tfUK[3, 2, 1 - i j ] * 
t!/'JV-l, 3 (2H) -^>«2 0 3. 5 m g (JR*9 8%) fcfcfc. 
tt£ : 3 0 0°CJ^± 

20 £%09 1 8 

5- (T^y^^) -6, 7-^tKP-lH, BH-tryKC3, 2, 1-i 

j ] *^/y >- 1 , 3 ( 2 h) 

g&£ : 3 0 0°C&± 

25 H»J l 7 (c^ bt»j l 9 daWb^* fcfcfc. 

g«J 1 9 

5- (7^^;v) -5, 6 — b'D— 1H— tfPP [3, 2, 1-i j] 
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yyy-i, 3 (2H) -y*y mfcift. 

: 3 0 0°C&± 

mmm 1 7 c^tbx^»j2 0 c^i-^^t*:. 
5 mmm 20 

7- (73/.X^;i/) -6, 7-^tKP-lH, 5H-eyH [3, 2, 1-i 
j ] ^V'J v- 1 , 3 ( 2 h) im& 

MM: 1 9 0°C 
10 H«|2 1 

N-[(l, 3-i/X*V-2, 3, 6, 7-fh7kKD-lH, 5H-t°UK 
[3, 2, 1-i j] 3r^V!;>-6— ^^;|/] ^>X7^K®Mig 

6- (75 -6, 7-^tKD-lH, 5H-H°UK[3, 2, 1-i 

j] ^r^-VUV-l, 3 (2H) J|ii2 8 2. 6mg(l. 0 65 1)^ 

15 , wscil^i&2 6 2. lmg (l. 37^v^e;W, i - t: Kn^^vVh 

V TV-)]/ 158. Omg (1. 17 5 V % gM^M 12 9. 3 m g ( 1 . 0 
6 5 s h I/O. 3 7mL (2. 6 5 5 &t)W fvMs 

;VA75 K5mLOM^tiai:t-|IffLfc„ 5 %ffiifefgR^ U 

N— [ ( 1 , 3-$>jMtV-2, 3, 6, 7-fb7tHn-lH, 5H-eUH 
[3, 2, 1- i j ] j^/UV- 6-^/1/) *VX73 b*2 8 3. 7mg 

OR* 8 0%) fcftfe. 
25 BuS: 277-28 0*C 

gffiffl 2 l £2|ibT^»J 2 2 Kas-rfc^ftfeftfc. 
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mmiz 2 

N-[(l, 3-^^y-2, 3, 6, 7-fh7t KD- 1H, 5H-H°UK 
[3, 2, 1 - i j ] >- 6 — ^^)V\ h75 K 

1 HNMR (DMSO-de) 5 ; 11.48(s, 1H), 8.06(t, 1H, J=5.5Hz), 7.80(d, 
5 1H, J=6.6Hz), 7.51(d, 1H, J=7.5Hz), 7. 17-7. 12(m, 1H), 4. 22-4. 17 (m, 1H), 
3.36-3.28(m, 1H), 3.20-3.03(m, 2H), 2.95-2.88(m, 1H), 2.65-2.57(m, 1H), 
2.13-2.02(m, 1H), 1.83(s, 3H). 

wsm* i tmbxmnmz 3 iz&-r<fb&Mmtc. 

10 «$J2 3 

N-[(l, 3-^^y-2, 3, 6, 7-fh7tKD-lH, 5H-tfl>K 
[3, 2, 1- i j] *i-y*v y~.6--C A) **)V\ ^y^af>75 K 
m& : 2 8 2-2 8 5°C 

15 i»J 2 l c^bTHWJ 2 4 *r^-f -K;£«f#£ 0 
M2 4 

N-[(l, 3-^^y-2, 3, 6, 7-fh7tKD-lH, 5H-fc: s Db* 
[ 3 , 2, 1-i j] W;>-6-^;i/) ^ - 2 - tf »; ^> 77;M<#^ 5 
h* 

20 Hfcj& : 2 4 7 - 2 5 0°C 
»2 5 

N-[(l, 3-^^y-2, 3, 6, 7-rh7HKD-lH, 5H-tfiJF 
25 [3, 2, 1 - i j ] 3f^yi> y- 6 — — n^->75 K 

'HNMR (DMSO-d 6 ) 5 ; 11.46(s, 1H), 9.01(d, 1H, J=1.7Hz), 8.87(t, 
1H, J=5.6Hz), 8.70(dd, 1H, J-1.7, 4.8Hz), 8. 20-8. 16(m, 1H), 7.81(dd, 1H, 




PCT/JPOl/03104 



WO 01/79206 




PCT/JPOl/03104 



J=1.4, 7.8Hz), 7. 54-7. 49 (m, 2H), 7. 18-7. 12(m, 1H), 4.24-4.19(111, 1H), 3.51- 
3.3(m, 3H), 3.04-2.97(m, 1H), 2.75-2.67(m, 1H), 2.35-2.25(m, 1H). 
: 3 0 0°C^± 



5 mm 2 1 ^m^xmmm 2 6 tz&+fi&m*wt. 

N-[(l, 3-^^rV-2, 3, 6, 7-fb7tKD-lH, 5H-VfUK 
[3, 2, 1-i j] WJV-6--fA') ^fA'] -2-7x=mh75 1« 
MA: 2 7 5°C 

10 

HJfc#J2 1 «bT||JfeM2 7 £&t4k&m*mz. 

mm 2 1 

2- {*J**A/7%J) — N — [ (1, 3-$>#*y-2, 3, 6, 7-rb7tH 
D-1H, 5H-t°UK [3, 2, 1-i j] 
15 XT 5 K 

.ftA : 2 2 0-2 3 6°C 

20 3 - (^^1/7?;) — N— [(1, 3-^*7-2, 3, 6, 7— rh?tK 

D-iH, 5H-kruKC3, 2, i - i j] ^/vy-e—ijv) 

XT 3 b* 

1 5 8- 1 7 O'C 

25 mmm 2 1 m u-cmmm 2 9 cawt^* 

4- (^>V^;V7^y) -N- [ (1, 3-3>#*y-2, 3, 6, 7-xh^hK 
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D-1H, 5H~kTyK[3, 2, 1 - i j ] >J >- 6 -^f;l/) **)V\ s<> 

X75 K 

MM: 2 6 8-2 7 8°C (M%) 



5 mmm 2 1 cm i^tumi 3 0 c*mb£«#£ 0 

N-[(l, 3-->V^y-2 T 3, 6, 7-f h7tKO-lH, 5H-k°UK 
[3, 2, 1-i j] 3^/1) V-6-- *1-)V\ V>7U^^yt))\/i&**r^ 
K 

10 Bfc£: 2 8 0-2 8 1 °C (4MB) 



«0iJ2 l i:ipl;T»3 l C;aWb£«#*: 0 
HJfS«93 1 

N-[(l, 3-$>##y-2, 3, 6, 7-fb7kKD-lH, BH-VfUH 

15 [3, 2, i-i j] *^/y y-6— r;v) -2-e^>#;M<3ri^ 

K 

M£: 2 5 5- 2 5 7°C 
20 H»J3 2 

N-[(l, 3-$>#*}/-2, 3, 6, 7-fb7tFD-lH, 5H-VfUH 
[3, 2, l-i j] ^VU>-6-^;l/) -4-try^>*^jK^ 

BKMC 2 7 9- 2 8 1°C (4MB) 

25 

mm* i c2pdt^ism3 3 izmtfc£®*mtc 
mnms 3 
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4- [ **)V\ -N- [ (1, 3-^^rV-2, 3, 6, 7- 

rh7HKD-lH, 5H-kTUKC3, 2, 1 - i j ] >- 6 — f ;V) pt 

Mj&: 2 4 0-24 3°C (##) 

5 

HWJ2 l fcipl;TgJS0S3 4£^-fft£«#fc 0 

^ W 3 4 

N- [ (1, 3— 5>##y-2, 3, 6, 7-fb7tb'D-lH, 5H-b°UK 
[3, 2, 1-i j] r;W - 1 f-fr- 4 - V V 

10 >*JVtf*y-$ K 

2 4 6-2 5 0°C 

mmm s 5 

15 l-^>^;l/-N- [ (1, 3-$>;**y-2, 3, 6, 7-fh7tKD-lH, 
5H-b°UK [3, 2, 1-i j] f;l/) 

gft^t : 240-242 °C (#M) 

20 3 6 

N'-EU, 3-$>#*y-2, 3, 5, 6— fh^HKO- lH-tfOD [3, 

2, i - i j ] *j-\rv >- 5— ?ys/>7$ K «i& 

l£iflfcT5- (75^^^) -5, KD- 1 H-fcfDD [3, 

2, 1-i j] 3 (2H) -^VttUtttN-Boc-^J/ 

25 y<DR!fc fcfr v \ # 5> *tfc£$$i fcJKfiUrr* d <fc 'J » JEfflMI 3 6 fd^T^fl 

g!u£: 2 9 3-3 0 0'C (4MB) 
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mmM3 7 

N 1 — [ ( 1 , 3-^#3fV-2, 3, 5, 6-rh7bHO-lH-eDD [3, 
5 2, 1- i j] >-5 — (JV) **)V\ -j3-77->75 K 

B*/£: 2 9 0-2 9 6°C 

H»J 3 6 Jclpb-CHJfcfcfrV, HJSM 3 8 liaWtel&fcfcfc. 
8 

10 4- (T^y^^W -N- [ (1, 3-^drV-2, 3, 6, 7-fb7Hb'D 

-ih, 5H-truK[3, 2, l- i j] ^yy>-6— ov) **)V\ 
7^ k mm 

3 0 0°CM± 



15 6 {£tpL>T£jfc£ff</\ MM 3 9 {I^l-^tl^^c 

HjM 3 9 

N- [ (1, 3-^^V-2, 3, 6, 7-fb7tFO-lH, 5H-h 0 UK 

[3, 2 , i-i j] w;>-6--i';i/) ^ - 4 - tf ^ y ^>^;i/^>-y- 
5 K mm 

20 1 HNMR (DMSO-d 6 ) § ; 11.49(s, 1H), 8.87(br, 1H), 8.49(br, 1H), 
8.19(t, 1H, J=5.3Hz), 7.80(d, 1H, J=7.9Hz), 7.50(d, 1H, J=7.5Hz), 7.17- 
7.12(m, 1H), 4. 18-4. 12(m, 1H), 3.4-2.4(m, 10H), 2.12(m, 1H), 1.87-1. 66(m, 
4H). 



25 |O&$J4 0 

1, 3-^^y-2, 3, 6, 7-rh7tKP-lH, 5H-£«;K[3, 2, 
1 - i j ] ^i-V V y- 5 -*;VzHv»©ja5i 
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5^ (th*D^>^^) -6, 7-^hKU-lH, 5H-trUK [3, 2, 1 
-i j] 3r^yy>-l, 3 (2H) -i/*yi 13. 4mg (0. 
)V) <D*J* ^;^;VA75 K 1 . 3 mL^iHWT, OAKfcTy A 
6 4 3. 5m g (1. 7nyt;V) tjftq^ Sfi-C— IftJiJf Ufe. Rji6M[K:b;VX 

5 v*in^T»flE«fiiufe. #e>nfcaBE%«i^Dvv^7 7-f- (s i o 2 , 

D*;i/A : ^^y-;l/:^m=50 : 5 : 1) fcT»»U 1, 3-^*7-2, 
3, 6, 7-fh7tKP-lH, 5H-tryK[3, 2, 1-i j] ^/W- 

5- ^V/K>i4 5. 7m g OK* 3 8%) £f§fc. 
: 3 0 0°C£JLL 

10 

«M4 1 

6- { l^y^JV (*?M 7^y] ^^}-6, 7-^'tKD-lH, 5H-bTU 

k [3 , 2 , i - i j ] y y-i, 3 ( 2 h) xostjt 

(1) 6- (tKD^f;l/) - 2- (4-pt h3fS"<>:^;l/) -6, 
15 D-1H, 5H-tryK[3, 2, 1 - i j ] ^i/y >- 1 , 3 (2H) -^V 
6- (tKD^f;V) -6, 7-^kKD-lH, 5H-tfyKC3, 2, 1 
- i j ] ^Vy>-1, 3 (2H) 0 0 g (4. 3U V*JV) , JK 

»*>J9A7 7 8. 6mg (5. 6 3 5 V =EJV) Jktfi/* ?JVft)VJ*7 5 K 1 0 mL 
Om&mKmMMWTs 4 h *$"1>SSJV? D y K 0 . 630mL (4. 6 5 5 
20 y*;V0 &inA, AUAfctt 5 Ot:*e®#L*: 0 3l»n¥tt 4-^h^^>$/*;i/ 
^DUKO. 0 7 0mL (0. 5 fciliDU $ P>(w 1 ^ 5 0'CT*^# 

i7«7^i/>)AT« mm. »/:. #f>*ifea*€:^y*y 

;^7A^D?h^77-f- (Si0 2 , ^^f+h> : ^X^;|/= 1 : l©tiix 
25 CTffiffiU 6- (fch*Ddr>^;l/) -2- (4 h^f^V^V) -6, 

7- ^h'D-lH, 5H-tfyK[3, 2, 1-i j] 34-Vyy-l, 3(2 
H) 3 6g (f$9 0%) 
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'HNMR ( CDC1 3 ) 5 ; 7.88-7.85(m, 1H), 7. 55-7. 51 (m, 1H), 7. 31-7. 26 (m, 
2H), 7.17(t, 1H, J=7.7Hz), 6.87-6.82(m, 2H), 5. 10-5.00(m, 2H), 4.83(t, 1H, 
J=5.2Hz), 4. 37-4. 32 (m, 1H), 3.70(s, 3H), 3. 54-3. 36 (m, 3H), 2. 94-2. 87 (m, 1H), 
2.67-2.86(m, 1H), 2. 15-2. 01 (m, 1H). 
5 (2) 6- (7u***JV) -2- -6, 
1H, 5H-tryK[3, 2, 1-i j] W>J>-1, 3 (2H) 

6- (h b*D3r>^?-;l/) -2- (4-;* V^i/tl/itAS) -6, 
1H, 5H — tfll K [3,2, l-ij]^y;>-l, 3 (2H) -^>8 6 
0. lmg (2. 4 4 5^^) , 29g (3. 8 M 

io 7-tr b - hi) ;n o m L (om&mtimimT. hVy x=/m** y << > l . o 2 g 

:fP^^;l/=2 : : 1) fcTlflHU 6- (^Dt^^V) -2 

- (4-^h^f^V^;V) -6, 7-^KD-lH, 5H-VfVK [3, 2, 1 

15 - i j ] *j-V* D >- 1 , 3 ( 2 H) 1 . 0 2 g 

'HNMR ( CDC 1 3 ) S ;8.07(d, 1H, J=7.9Hz), 7.53-7. 49(m, 2H), 7.44- 
7.41(m, 1H), 7. 18-7. 13(m, 1H), 6. 86-6. 81 (m, 2H), 5.26-5. 15(m, 2H), 4.56- 
4.50(m, 1H), 3.77(s, 3H), 3. 64-3. 56 (m, 1H), 3.47(d, 2H, J=6.2Hz), 3.11- 
3.03(m, 1H), 2.89-2.80(m, 1H), 2.49-2.36(m, 1H). 

20 (3) 6-{ l*>iSjV {*?M 75^] **M~2- (4-^h^y^>PJV) 
-6, 7-^KD-lH, 5H-eUK[3, 2, 1-i j] WJV-1, 3 
(2H) 

6- (ZfV=e^^Jl) -2- (4-Xh*i/*yVJV) -6, 7-^HHD-lH, 
5H-eU K [3, 2, 1-i j] ^yyy-l, 3 (2H) -^>1 0 1.3 
25 mg (0. 2 4 45'Jt;V) , N-^V^W ^;V7 5 V 0 . 1 5mL (1. 165 

b;l/x>£in*T$JElfS (3 0) Ufc. fc&ttfc^SEK^Dn*;^ 
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y $ a fcin *x 2 o MMftifc. s& mm u fc. c ©£§« % u * 7 a * o 

?h^77^- (SiO a , ^drit> : »X^;V= 2 : 1 ©ft 1 : 1) KTfjfSU 

6- { 75 y] ^^M-2- (4-* -6, 

7- ^tKD-lH, 5H-H°UK[3, 2, 1 - i j ] V- 1 , 3 (2 
5 H) -^>8 5. 5m g (JRs£7 7%) fcftfc. 

1 HNMR ( CDC 1 3 ) 5 ; 8. 03-8. 00(m, 1H), 7.54-7. 49 (m, 2H), 7. 39-7. 36(m, 
1H), 7.31-7.20(m, 5H), 7. 13-7. 08 (m, 1H), 6.85-6.80(m, 2H), 5. 26-5. 15(m, 2H), 
4.48-4.42(m, 1H), 3.76(s, 3H), 3.49(s, 2H), 3.47-3.40(m, 1H), 3. 04-2. 97 Cm, 
1H), 2. 60-2. 51 (m, 1H), 2. 38-2. 25 (m, 3H), 2.24(s, 3H). 
10 (4) 6-{ 7^;] ^^V}-6, 7-^kKD-lH, 5H 

-Vf'JK C3, 2, 1-i j] dr^Vy>-l, 3 (2H) 

6- { [^>^;V (**)V) 7^y] *=f-M-1- (4-p< h^r^>-») -6, 

7- ^tKD-lH, 5H-tfUK[3, 2, 1-i j] WJV-1, 3 (2 
H) -^>8 5. 4m g (0. 18 75'J^V) , 7"fe h-b U ;i/2 . OmLM 

15 7j<l. OmL©l^||i:l^|j$T, BIKziTV^-tf.Mr'JtfA (IV) 3 9 2. 
8mg (0. 7 175'J^V) fcjq*., 5 H#MaN*# U fc. Ej&ffittBfflfi* 

gJ&Lfc. ^0®MI^D7b^77^- (Si0 2 , : fj^X?-;l/= 

1:1) KTfjfMU 6-{ [^>y;v (p<^;v) 75^] 6, 7-^HK 

20 D-1H, 5H-trUK[3, 2, 1 - i j ] ^V'J 1 , 3 (2H) 
2 8. lmg (I$4 5%) fcfcfe. 

'HNMR (DMSO-d 6 ) 5 ; 11.47(s, 1H), 7.75(d, 1H, J=7.9Hz), 7.50-7.47 
(m, 1H), 7.28-7.08(m, 6H), 4. 16-4. 11 (m, 1H), 3.56-2.19(m, 8H), 2. 17(s, 3H). 

25 mmm* 1 izwcmtm* 2 ^tit^m^m^ 

«M4 2 

6-{ l**)V (2-7ir;!/Xf;l/) 75 y] *?M-6, 7-^th'D-lH, 
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5H-H°'J K [3, 2, 1-i j] *i-VV>-l, 3 (2H) -V*y 
'HNMR (DMSO-d 6 ) 8 ; 11.47(s, 1H), 7.79(d, 1H, J=7.7Hz), 7.48-7.45 
(m, 1H), 7.27-7. ll(m, 6H), 4. 25-4. 20 (m, 1H), 3.35-2.15(m, 10H), 2.25(s, 3H). 

mnmi 3 

6- [ i^yiSjV***/) M-)V\ -6, 5H-t°UK [3, 

2 , i - i j ] ^i-vv y-\, 3 ( 2 h) vcdsbi 

(i) 6 - [ i^yVM^y) *=f-)V\ -2- (4-^ \>*v*yV)\A -6,7 

-^tKD-lH, 5H-tr«JK [3, 2, 1-i j] 3f^yy V-l, 3 (2H) 

6- (tKn^>^f;l/) -2- (4-^hdr^>^») -6, 7->>*fcKD- 
1H, 5H-eUK[3, 2, l-ij]^/U>-l, 3 (2H) -^>11 
1. 6mg (0. 3 Stf-fb^t: K D 7 7 > 3 m L ©il^Kgi&gt 

JTF, 6 0%7j<m'fb^h , ;7Al 4. Omg (0. 35§'J^V) *$U?L. iUPLtz^ 

. 0. 0 5 0mL (0. 4 fciJO*., 1?&T'3 0^ 5 0*Ctr3 0^ 6 

0 °CT* 1 B#M#^# ^>^7*D 030mL(0. 2 55»J^^) ^ 
t>*6 0%^K^b^-b U7A 7, 9mg (0. 2 05^^) SriijJUU £ <b £ 1 

Lfc. nbfttzM&^y-VJl'fJVjiyAtU^yyyy^- (Si0 2l ^ifV: 

^x5=-;i/=4 : kd^2 : i) HTftmu 6- [ (^y^;k*3f S/) p< - 

2- (4-^h^rt/^>-») -6, 5H-fUh* [3, 2, 

1- i j] *^-VU 3 (2H) -^>12 4. Omg (1R^88%) 

'HNMR (CDC 1 3 ) 5 ;8.04(d, 1H, J=7.2Hz), 7.53-7. 48(m, 2H), 7.40- 
7.29(m, 6H), 7.14-7.09(m, 1H), 6.85-6.80(m, 2H), 5. 25-5. 16(m, 2H), 4.53(s, 
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2H), 4.52-4.46(m, 1H), 3.76(s, 3H), 3. 59-3. 50 (m, 3H), 3. 00-2. 94(m, 1H), 
2.81-2.72(m, 1H), 2.44-2. 28(m, 1H). 

(2) 6- [ (^yi/Jls**^) *?-)V} -6, 7-S/*HKO-lH, 5H-t°VK 

[3, 2, 1-i j] 3 (2H) -y*y 

5 6 - [ i^yVM^-V) * *)V] - 2 - ( 4 - * b *V^y*J)\) - 6 , 7 
HKD-1H, 5H-fcTl)K[3, 2, 1- i j] df^yjV- 1, 3 (2H) 
#>fcW)B£U*fc0!l4 1- (4) C¥bX6- [ (^>:y';M-3r>) -6, 
7-^tKD-lH, 5H-eUK[3, 2, 1-i j] sfr^/ij V- l , 3 (2 

h) 

10 'HNMR (DMSO-d 6 ) 8 ; 11.49(s, 1H), 7.79(dd, 1H, J=1.3, 7.9Hz), 

7.51(d, 1H, J=6.4Hz), 7.37-7.24(m, 5H), 7. 16-7. 11 (m, 1H), 4.51(s, 2H), 4.26- 
4.21(m, 1H), 3. 54-3. 39 (m, 3H), 2. 99-2. 92(m, 1H), 2.72-2.64(m, 1H), 2.38- 
2.28(m, 1H). 

15 H»J4 4 

tert-^;V 1, 3-$>#*V-2, 3, 6, 7— rh^UKD-lH, 5H 
— Y£\) Y [3, 2, 1-i j] V-6-#;WV-b0$!Bi 
(1) t e r t -^1/ 3 - [ ( t e r t - :/ h ^SoM^AO 7U] -3, 
4-i/*kKD-i (2H) -^yy>^;l/2K^>7-h 
20 1, 2, 3, 4-rh7hKD-3-^yyV7^>l. 92g (13. 0 

A) X.XfhJVX.y 1 OmLCDJi'&ftt^ftffT, S>- tert -7*A&jjJtotfi- 
-he. 5 5mL (28. 5^U^;V) £Jn*, in*fct*, SMTP 2 U 4 

77-f- (Si 0 2 , A^> : |^ixf;V=5 : 1©^3 : 1) CTlfttU t 
25 ert-m 3- [ ( t e r t -■?Y*i/ilA/i£-)\') T^J~\ -3, 4-^fc 
KD- 1 ( 2 H) -^y ij >^;V/K^->7- M. 4 5 g (JR$9 8 %) 
1 HNMR (DMSO-d 6 ) 5 ;7.51(d, 1H, J=8.1Hz), 7.13-6.95(m, 4H), 3.80- 
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3.65(m, 2H), 3.35(m, 1H), 3.03-2.96(m, 1H), 2.68-2.59(m, 1H), 2.50(s, 9H), 
2.48(s, 9H). 

(2) tert-^f;!/ 8- (75 J jl)Vi£-)V) -1, 2, 3, 4— rh^fc 
K D - 3 - * J y -))/*))/ A * — h 

5 mm$- (3)Rtf£»0i3- (4) fc*UTEJfcfcffV\ tert-W 
8- (75y^M-/W -1, 2, 3, 4-5 1 h7tlKP-3-^y 'J-/^/W^ 

(3) tert-^ 1, 3-^^V-2, 3, 6, 7-fh7hKn-lH, 

5 h- tfu K [ 3 , 2 , i - i j ] ^/y >- 6 — - h 

10 mmmi- (2) Wttert-^ l, 3, 6, 7 

-rh7tHP-lH, 5H-t°UK[3, 2, 1- i j] 

1 HNMR (DMSO-d 6 ) 5 ; 11.47 (s, 1H), 7.81(d, 1H, J=6.8Hz), 7.50(d, 
1H, J=6.4Hz), 7.20(d, 1H, J=7.9Hz), 7. 17-7. 12 (m, 1H), 4. 0-3. 91 (m, 2H), 3.78- 
15 3.71(m, 1H), 3. 08-3. 01 (m, 1H), 2. 87-2. 80 (m, 1H), 1.37(s, 9H). 

tert-7*^ 1, 3-^^y-2, 3, 6, 7-fb7tKD-lH, 5 

H-try k [3, 2, i - i j] #±yy v-6— r;v*;w^-hS:ffii«Bii-sci 
k * y , mm 4 5 K^i-<ftaMh%ftfc. 
20 mm 4 5 

6-75 6, 7-^tHD-lH, 5H-t°yb*[3, 2, 1-i j] 
>- 1 , 3 (2 H) -V*y &M. 
3 0 0°C&± 

25 mm 4 6 

6-tKO^>-5, 6-i/'tb*n-lH-lfDD [3, 2, 1 - i j ] > 
- 1, 3 (2H) -iS*l/<DWg. 
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(1) tert-^ 1 H— i VK-^fl/- 1 -fifrft^Vv—Y 
<i y Y-JV- 3 -*;W^rk K 5. 03g (34. 7 5 V tJV) Wr hytY 

D77>7 0mL 0g#l&£gffl«#T» 6 0 %7j<^b^ h>J7Al. 52g (38 
. 5'Jt;V) ftjp^ iP^fcft, 6 0X3^1R#IW«#Ufc. »SS£«l&*WfrU 
5 flHTF* ^*-tert-7WWt-b8. 3 5mL (3 6. £ 

MTU Mm *i^lTl)StWU:. HfcMflL fh7tKD77>50 

10 77^- (Si0 2 , :mm^Jl=6 : 1<D'&. 5:1) KTfiffmU 

®ft£MU ^^rif>-e^o7i 0 t e r t 1 H- 

-i y V-JV- 1 -JVl#*->7- h 6 . 3 6 g (IR$7 5 %) 
1 HNMR (CDC 1 s ) 5 ;10.11(s, 1H), 8. 31-8. 28(m, 1H), 8. 24(s, 1H), 
15 8.17-8.14(m, 1H), 7.45-7. 35(m, 2H), 1.71(s, 9H). 

( 2 ) t e r t - y^;v 3 - (*;V5 — i h — i y i - tj;M< 

t e r t -Zf*)V 1 T> K-7V- 1 -juVif^y^- V 5 . 

38g (21. SSl^/lO f P > 1 5 0 m L ilt^I^T^ 70-7 

20 5%m-^DDMfi5. 6 4 g fcin*., fttfTF 2 B#P^f# U g^T«-HMi# 

#u£„ ^ae&t&fpfiWTX i^p^7j<©jfi(i»L, mfrMWivyz^y&vifc 

Misted g& MU/c. #btV7iB*^^'J^^r7l/^7Ai7PVb^7-f- 
(S i 0 2 , /\=3f+f> : fj^x^;V= 10:1 5:1) KT$fmi/ tert- 

25 -7?)\> 3- (^;V5 7l/^^r-» - 1 H->f V K-tV- 1 -7771/*** — h 2 . 4 
2 g (IK$4 2%) *f#£ 0 

'HNMR (CDC 1 3 ) 5 ;8.37(s, 1H), 8. 18(d, 1H, J=8.3Hz), 7.81(s, 1H), 
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7.53(d, 1H, J=7.7Hz), 7. 40-7. 34 (m, 1H), 7. 30-7. 25 (m, 1H), 1.67(s, 9H). 

(3) tert-W 3-^-^y-l— r>KV >*;l/7K=¥^7-b 
t e r t-7?A, 3 - (ftJV* - 1 H — i > 1 

=7— h 1 . 6 8 g (6. 4 3 3 D^l/) s fh7kh'077>l OmL^^;- 

3 -;t* V - 1 — f y K U >#;M^>7- h 7 0 0 . 3 m g ftjfcfe £ 

io p,^aMiu mm*nw*n ? zmz&ym 2 ait bxt e r t-^;v 3-*^ 

V- 1 — T V K U >*;l^*-2/7- h 3 4 9. 5m g (^^ttf$7 0 %) . 

'HNMR (CDC l a ) 5 ;8.23(br, 1H), 7. 73-7. 70 (m, 1H), 7.65-7.60(m, 1H), 
7. 16-7. 11 (m, 1H), 4.22(s, 2H), 1.59(s, 9H). 

(4) tert-^V 3-Hb'D^r^- 1— OK'J >*>W<^>7-b 

15 t e r t - 3 V- 1 — T > K U h 5 8 2 . 7 m g 

(2. 5 , fh7tKD77V5mL^^;-;V0. 2mL©i^ 

WfcfcT&flBFF, **fbtS5*^" MJ A 2 8 . 4mg (0. 7515 U ^ fciP 

ithyy^io. img (o. 2 6 fciiinu se> rhumb 

S/- 1 — -f V H y b 5 9 4 . 8 m g *ntz. 

(5) 6-kKD^>-5, - lH-tfOP [3, 2, 1 — i j D =¥^" 
VU>- 1, 3 (2H) -*J*y 

25 «^|3{c2pbT6-bh*D^r^-5 ( 6-'>*HHD - lH-fPD [3, 2, 1- 
i j] W'JV-1, 3 (2H) 
tt£ : 2 6 0-2 6 6°C 
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3U&0S4 7 

5, 6, 7, 8-fh7tKU-lH- [1,4] V7WJ [6, 7, 1-i j] 

^i/y >- 1 , 3 ( 2 h) ttwtoaee 

5 (1) 4-b'J^;V-2, 3, 4, 5-fh7tKD-lH-l, 4<*>vW-tf£ 

2, 3, 4, 5-fh7KKD-lH-l, 4A>^>'71fe> rtfffllttl 1 . 6 
U, *»*y>A3. 20g (23. 2^J^^) M^f»A75b'8m 
L©fi£tt££«J»Fr\ ttftMJ^/H. 62g (5. 8U'J^) fciP*., -a 

feSaE«:^y^y;l/*'7A^DTh^77.-f- (S i0 2> ^4r"?>:Bl*x5Kfl/= 
10: l®a 5:l)£Ttt«U ffi4-hU^-2, 3, 4, 5-fh7tK 
D-1H-1, 4^>y'^7W> 1 . 9 1 g 
15 (2) tert-W 4-hiJ^-2, 3, 4, 5-fb7bh*D-lH-l, 

. H4-MJ^;i/-2, 3, 4, 5-fb7HKo-lH-l, 4X>y/S>7W> 
1. 9 1 g, $/'Ttert-^^M/Kt-M. 4 0mL (6. 0 9 S U * 
Stf 5 m L ©M^iDi«b/c t if- t e r t -7tS>1/ 

20 ^Atf^-hO. 5 0mL (2. 2§iJ^) feiiADU £ & £ 1 BSHiTOj** U 

^D7b^77-f- (Si0 2l : mWi^JV= 1 2 : 10:1) 

25 l:t|||U tert-^JV 4-h)J^V-2, 3, 4, 5-fh7bKD-l 
H- 1 , 4*>y*2/7-fcf.fc:>- 1 b 1 . 3 8 g 

(3). 7-by^-5, 6, 7, 8-fh7tKD-lH- [1, 4] *>7WJ 
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[6, 7, l- i j] ^yyy-i, 3 (2H) -y*y 

i»J3{:¥bt7-b'Jf^-5, 6, 7, 8-fb7tb'0-lH- [1, 
4] [6, 7, 1-i j] WUV-1, 3 (2H) -V*y*%1t. 

J HNMR (DMSO-d 6 ) 8 ; 11.60(s, 1H), 7.92(dd, 1H, J=1.6, 7.6Hz), 
5 7.32-7. 13(m, 17H), 4. 01-3. 91 (br, 2H), 3.73(s, 2H), 2.79(br, 2H) 

(4) 5, 6, 7, 8— fb7kKD-lH- [1, 4] Vr^iMJ [6, 7, 1- 

i j ] =H-vy >- 1 , 3 (2 h) mmm 

7-hV^JV-5, 6, 7, 8-fh7tKD-lH- [1, 4] ^Jir'tV [6, 
7, 1-i j] 3 (2H) -^>9 1. 4mg (0. 

10 =ejV) s iSttV>2mL&tT4MSm.{bm-l, 4-mf>it2mL (8. 

m#£«U Wfe^x^-;i/x-T-^C«fiofe. 5, 6, 7, 8-rb7tKD- 
1 H- [ 1 , 4] tlV [6, 7 , 1 - i j ] ^N-y'J >- 1 , 3 ( 2 H) — 5> 

*v<a»iBo. 6m g (femm) *ntz. 

15 'HNMR (DMSO-d 6 ) 8 ; 11.71 (s, 1H), 9.88(br, 2H), 7.98(dd, 1H, 
J=1.5, 7.8Hz), 7.69(dd, 1H, J=1.5, 7.5Hz), 7.29-7.24(m, 1H), 4.64(s, 2H), 
4.47(t, 2H, J=5.0Hz), 3.48(br, 2H) 
m& : 3 0 0°C&± 

20 mm* 7 izmbxmmM* s 

H»J4 8 

5, 6, 7, 8--r h^h KP- 1 H-7-tftV [3, 2, 1 - i j ] U >- 

1, 3 (2H) 

: 1 9 2 - 1 9 6°C 

25 

H»J4 9 

7-kKP^>-6, 7-^tKP-lH, 5H-tT!J h* [3, 2, 1 - i j ] 
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yy v- 1, 3 (2H) -y*y 

1H, 5H-tTUh-[3, 2, l-i j] WJV-l, 3, 7(2H, 6 H) 
-bU^>10 8. lmg (0. 5 0 05U^e;V), ^^y-;V2 0mLMrh7 
OmLOl^iC^bS^^h 1 ; >)A1 0 0. Omg (2. 6 3 
5 5 ^ V^JV) * l|T'2 0M#bfe. Rjfcm^Offi 

mtu mmmvyzi/VAvnmu mm, &*gu 7-kKn^>-6, 7- 

^EKn-lH, 5H-tfUb*[3, 2, 1-i j] #^-yy 3 (2H) - 

y 7 2 . 8 m g mm 6 7 %) £#/c„ 
10 'HNMR (DMSO-d 6 ) 5 ; 11.51 (br s, 1H), 7.87(dd, 1H, J=1.7, 7.7Hz), 
7.72(dd, 1H, J=1.7, 7.7Hz), 7.21(t, 1H, J=7.7Hz), 5.62(d, 1H, J=5. 1Hz), 
4.77-4.71(m, 1H), 4.05-3.82(m, 2H), 2. 08-1. 87 (m, 2H). 

15 1H, 5H-kTyK[3, 2, 1 - i j ] >- 1 , 3 (2H) 

7-kK0*$/-6, 7-^kKD-lH, 5H-f'JK [3, 2, 1 - i j ] 3r 
T^yy^-1, 3 (2H) ~^>2 0. Omg (0. 0 9 1 7 5 V *Jl>) s p-h 
ym-mQ^} 20. 0mgM>/I/X>2 0mL % 1 Bf^jt^E 

t«u ft nu ih, 5H-^yKC3, 2, i-i j] ^/yv-i, 

3 ( 2 H) 1 7 . 6 m g (JR* 9 6 %) 

'HNMR (DMSO-d 6 ) 5 ; 11.59(br s, 1H), 7.68(dd, 1H, J=l.l, 7.7Hz), 
7.'36(dd, 1H, J-l.l, 7.7Hz), 7.09(t, 1H, J=7.7Hz), 6.53(dt, 1H, J=2.9, 
25 10.3Hz), 6.02(dt, 1H, J=3.7, 10.3Hz), 4.60(t, 2H, J=2.9Hz). 
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mums i 

lH-fc'DD [3, 2, 1-i j] #^yy V-l, 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.66(br s, 1H), 7.96(d, 1H, J=7.7Hz), 7.87(d, 

1H, J=3.5Hz), 7.79(d, 1H, J=7.7Hz), 7.42(t, 1H, J=7.7Hz), 6.93(d, 1H, 
5 J=3.5Hz). 



MUM 5 2 

7-^OD-l, 3-^^7-2, 3-^kKn-lH, 5H-fU>*[3, 2, 
1 - i j ] ^r^-yi) >- 6 -JjJWVWt K 
10 W^A75 K2mL H3Wfr«#T* ^^^Httflj »J > 2 . 2 1 g (14. 

TdA/XHT— (Vi 1 sme i e r) &fg& 1 H, 5 H-fc'U K [ 3 , 2, 1-i 
j] 3, 7 (2H, 6H) 30g (6. 0 15H 

AO <Di/* 3 K 8 mLSiii:iT U MTft, 8 0 °CT? l ttlHHHfttt 

I), 7-^DD-l, 3-^^rV-2 f 5H 
-try K C3 , 2 , 1 - i j ] *i-)/V >- 6 -^JWVVft K 1 . 3 8 g OR* 8 
7%) 

'HNMR (DMSO-d 6 ) 5 ; 11.88(br s, 1H), 10. 17(s, 1H), 8.08(d, 1H, 
20 J=7.7Hz), 8.03(d, 1H, J=7.7Hz), 7.32(t, 1H, J=7.7Hz), 4.67(s, 2H). 



mm* 9 ^muxmnms 3 ^-r^mmt^ 
mm S3 

..• 7-^dd-6- (HHDW^V) -1H, 5H-kf'JK [3, 2, 1-ij] 
25 *i~)/V>-l, 3 (2H) 

'HNMR (DMSO-d 6 ) 8 ;11.73(brs, 1H), 7. 81 (dd, 1H, J=l. 1, 7.7Hz), 
7.72(dd, 1H, J=l.l, 7.7Hz), 7.20(t, 1H, J=7.7Hz), 5.34(br s, 1H), 4.74(s, 
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2H), 4.35(s, 2H). 



HMJ5 4 

7-^DD-6- (?UU*?JV) - 1 H, 5H-kfU.K [3, 2, 1-ij]^ 
5 >- 1 , 3 (2 H) -y*y 

7-^PD-6- -1H, 5H-b°';K[3, 2, 1-i 

j]#^/U>-l, 3 (2H) -^>10 0. Omg (0. 3 7 8 ^ V O 
h;l/X>2 0mL»^tC^b^-;l/2 5 8. 4mg (2. 17^U^;l/) fciin*., 

10 ^SK^VxyfcJnATSkK^JEMU 7-?DP-6- (i'DD^^ -1 
H, 5H-eUH[3, 2, 1- i j] 3 (2H) -^>10 7. 

Omg (5£g«) £f#/c 0 

1 HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.83(dd, 1H, J=l.l, 7.7Hz), 
7.75(dd, 1H, J=l.l, 7.7Hz), 7. 19(t, 1H, J=7.7Hz), 4.72(s, 2H), 4.54(s, 2H). 

15 

mmm 1 1 imtxmmm 5 5 ^m-r^m^mt^ 
mums 5 

7-^DD-6 - [ (^w^y) -1H, 5H-euKC3 f 2, 1 

- i j ] =¥^/U >- 1 , 3 (2 H) 
20 'HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.84(dd, 1H, J-l.l, 7.7Hz), 
7.77(dd, 1H, J=l.l, 7.7Hz), 7.23(t, 1H, J=7.7Hz), 4.68(s, 2H), 3.31(s, 2H), 
2.20(s, 6H). 

^WJ5 6 

25 1H, 5 H — tf y K [ 3 , 2, 1 — ij] 3, 7 (2H, 6H) - 

h >>>;*> 7-^-^-^A 
1H, 5H-eUK[3, 2, 1- i j] 3^-i/yv-l, 3, 7 (2H, 6H) 
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-bU^->10 8. lmg (0. 5 0 , t KD^>;V75 yiMM&S 2 

5. Omg (7. 5 65';^;V) , U ^A=*lP«|9 0 0. Omg (6. 6 

0 9 5 U^e;l/) , x#y-;V4 OmL&tf^ OmL®!^ 6imM5§%Ufc 0 

5 Sd^fCfcU, 1H, 5H-eUK[3, 2, 1-i j] WJV-1, 3, 7 
(2H, 6H) 7-^>A9 0. 7 m g 0Dtf£7 8%) £f#7c 0 

1 HNMR (DMSO-d 6 ) 5 ; 11.61(br s, 1H), H.55(br s, 1H), 8. 12(dd, 1H, 
J=l.l, 7.7Hz), 7.97(dd, 1H, J=l.l, 7.7Hz), 7.24(t, 1H, J=7.7Hz), 3.97(t, 2H, 
J=6.6Hz), 2.91(t, 2H, J=6.6Hz). 

10 

mmm 5 6 izmuxmrnm 5 7 K&Mb'smzwt. 

H»J5 7 

1H, 5H-trUKC3, 2, 1- i j] >- 1, 3, 7 (2H, 6 H) - 

hV*y 7- (0-^^;V*^r$/A) 
15 1 HNMR (DMSO-d 6 ) 5 ; 11.64(br s, 1H), 8. 13(dd, 1H, J=l. 1, 7.7Hz), 
8.00(dd, 1H, J=l.l, 7.7Hz), 7.25(t, 1H, J=7.7Hz), 3.97(t, 2H, J=6.6Hz), 
3.96(s, 3H), 2.92(t, 2H, J=6.6Hz). 

mm 5 6 izmtxmnm 5 8 \z&-tfo&m*ntc. 
20 mrnms8 

1H, 5H-tfVK [3, 2, l-i j] 3, 7 (2H, 6H) - 

hU^> 7- (0-^>^*;M-^>A) 

'HNMR (DMSO-d 6 ) 5 ; ll.59(br s, lH), 8.70(dd, 0.5H, J=l.l, 7.7Hz), 
8.l2(dd, 0.5H, J=l. 1, 7.7Hz), 8.04(dd, 0.5H, J=l. 1, 7.7Hz), 8.00(dd, 0.5H, 
25 J=l.l, 7.7Hz), 7. 22-7. 45 (m, 6H), 5.23(s, 1H), 5.20(s, 1H), 4.04(t, 1H, 

J=6.6Hz), 3.97(t, 1H, J=6.6Hz), 2.97(t, 1H, J=6.6Hz), 2.69(t, 1H, J=6.6Hz). 
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• -n^ymT^ (NAD : t*7-fr7.^) 

5 • [^JNADC L7'r~y-2,B- 3 ti]-m){ NEN(gftfiffi) Life Science Products, Inc. 
OKB) , Jt?Sftl402 GBq/mmol) 

• PARP(tl hPARP,|I#^#:> 660n->y h/mg) (Trevigen, Inc. GKB) ) 

•967x;l/7l/-M;*Ug^-7x7 b:?V-k tfl)7nfc>>iS) (CORNING Costar 
10 OKB) ) 

• 967x;|/7l/— ^7777 7^— 7-f;H?~ : 7°D >f7 K 7-f^-7yh 
B( double thickness, 90X120 mm) (PerkinElmer, Inc. (tKH) ) 

• mWyy^-V—Z-t'-Y : MeltiLexOWIQA ( 73X109 mm, ~4 g/*/— 
M (PerkinElmer, Inc. 0KS) ) 

15 • 7^;^-+^>V^W-^~©isfA^>7'>'V^y ^(PerkinElmer, Inc. OKH) ) 

(iSH3r?gc) 

mm. (50mM Tris-HCl(pH8.0)/25mM MgCl 2 7j<«) ^L/:, 

^U7°ot:Wmo96K^jsyi/-b^ «^b^«»Ai/9x;k lO^g/mi© 

DNAfc£fcUM raNAD(JtJgffi7 kBq/ml)30it4l/7x;k h/ml (6<ug/ml)PARP 

20 ^50/U/7x;]/£Jii&8sjjqU SaifW, *-&fe(R*»*©4HS»l 
«iS&3Igf£ DNA:3Mg/mU C 3 H]NAD :0. 3,uM/j£jgtt2. 1 kBq/ml, PARP:2:x->y h/ml 
(3Ag/ml)). gjtgti, 24nM©^>X75 K^9/til/7x;«p(«^2 mM)LT^±$ 
Ms £J^*©PAlfffc-fe;Wv-/*7*-- (HARVESTER 96 , TOMTEC Inc. 

OKB) ) t?7l/-bffi7*77s7 7^^-7^;l/^-±ClHlJRU/c: 0 77777^- 
25 7t';V7-{*PARP[EllRi:|ffC80%X7y-;V%jiU, PARP@TO, J -AfQ'JV 
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SaCMUT^l/— h^*<7>^-(1450 MicroBeta TriLux, 
5 ' PerkinElmer, Inc. GfcS) )T\ PARP{3#i0^^cpoly(ADP-ribose)«f ©[ 3 H]©^7^ 
> h (cpm) ZWfeistzim/ZfU- h). 

PARP?gttK:»i-*ia«ld; J»T©^%ffiv^-c»ajUfe. 

RBft¥(%) = [ l - 0fb£«in7 x;v©^7 7 > h (cpm) -/W 7 ^ y k# 7 > h 
(cpm) ) / (ft-&W« 7 x;l/© # »> > h (cpm) -Ay 7 y YJl 7 > h (cpm) ) ] X 100 

10 (^y7^>K;*77>Wkl^l • PABP2ft&in7x^©#7>Mcpm)) 
tiKKftSS) 

5, 1 H-t'DD [3, 2, 1-i j] WjV-l, 3(2H) 
WJIO^W : 

15 I C 50 = 0. 1 4 

6, 7-^Kn-.lH, 5H-eUKC3, 2, 1-i j] WjV-l, 3 

(2H) -y*y {mmzwk&m) = 

I C 50 = 0 . 0 5 2 nU^ 

4- (^>V^;l/7^y) -N- [ (1, 3-^3rV-2, 3, 6, 7-fh7tK 
20 P-1H, 5H-brUK[3, 2, 1-i j] <;W) p<^;l/] 

XT 5 K WJ2 9©ft£%) : 
I C 50 <0. 0 0 5/iM, 

N— [ ( 1 , 3-^#y-2, 3, 6, 7-f h7HKD-lH, 5H-eUK 

[ 3 , 2 , i - i j ] >- 6 -- r ;w * ^] - 4 - tr* n 

25 5 K (H»J3 9<Dft&®) : 

I C 50 = 0. 0 0 7 4 #M 
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1 . -8t5* ( l ) 




5 -x'-X 2 -^ : -C (=0) -N (R 7 ) -t.tzli.-C (R 8 ) = N-T* 

JfeliSi-OR 88 , -NH„ -NHR 8 *, -NR 8a R 8b £U<{±-SR 8a -£?St 
SnsS&ftf (R 8a £> J:£>*R 8b (£, f-ti^n^AUT, g&fc U< &&Sgg|©7 

*;vak SiltL<(i^g^©7y-;i«'7;v#;v^ gilt, u < lilgitDftM, 

-hn», i/cl^i-OR 11 , -NR u R Ib feU<li-SR la t'^Ml 

§gl©7;i/*;vS£^-r) . 

R 4 &. ll^<lilll(D7^1/>l m7JV*U>M®-CH 2 -mZ 
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5£:-0-, -S (O) -N (R 6a ) -C ( = N-OR 6b ) 
-C ( = CR 6c R 6d ) £jz&-C (=0) -T?£$ft6*£J:o-C, 1 

O ^-ftlfr 2 oOj^^H? & 2 SM^t; U < 3 Wfc%*M&t*> Z. £ n 
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7>WW6**U R 6c feJ:(FR 6d (iftifWl-C, 
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15 9-^;V-5, 6-^'7i-/V-lH-fnD [3, 2, 1-i j] ^/'J>- 

1, 3 (2H) tJ«kt>* 

9-^h^ N >-5, 6-^7i-;V- 1 H-tfDP [3, 2, 1-i j] ^/'JV 

-l, 3 (2H) — ^>«<. 

20 £. 

2 . R g^lfc L/< tttlggl© C 2 ~ 5 7;Mr ^ (&7JV* V >S© 
-CH 2 -S^:-0-, -S (O) — N (R 6a ) 

-C ( = N-OR 6b ) -C (=CR 6c R 6d ) £tzl±-C (=0) -T^!£ 
25 WiCiot, 1 E-itfc^&oTBS&AfcftSC * 

fett7^ u >m®m vso ^-rnfr 2 -ooimm^ 2 ae^ t. u < » 3 % 
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